Abstract: Superior sagittal sinus thrombosis is a rare condition caused by several diseases including malignancy. Major symptoms include headache, seizure, and motor weakness. Ocular sign is a minor symptom. The present case had visual disturbance caused by thrombosis of the superior sagittal sinus, which is an extremely rare case that was treated successfully by our team.
INTRODUCTION
Superior sagittal sinus thrombosis is rare and accounts for only one in 100 thousand population per year [1] . Risk factors for cerebral venous thrombosis (CVT) and some characteristic symptoms exist with this thrombosis are shown in Tables 1 and 2 [1, [2] [3] [4] [5] [6] . We treated a case with superior sagittal sinus thrombosis with only visual disturbance. 
CASE
A 65-year-old Japanese man complained of visual disturbance lasting for about 30 seconds upon arising a few times a day for one month. He was a heavy drinker and smoker for 45 years with a medical history of hypertension and diabetes mellitus. He was referred to ophthalmology in our hospital and was admitted to the neurology service. On the same day, an optical examination revealed strong congestion of his optic papilla and low vision (rt: 20/250 vision; lt: 20/100 vision) (Figure 1) . Although the laboratory test results from peripheral blood showed no abnormality of platelets count, dehydration, or prothrombotic condition (Table 3) , computed tomography (CT) and magnetic resonance imaging (MRI) examinations identified thrombus of the superior sagittal sinus (Figures 2, 3) . Thereafter, anticoagulation therapy was implemented. CT also revealed a right lung mass with no metastasis. The tumor was a squamous cell carcinoma (T1N0M0, stage IIA), which was surgically resected two months after admission (Figure 4) . CVT diminished and congestion of the optic papilla improved gradually, and showed no congestion one year after the operation ( Figure 5 ).
DISCUSSION
In the present case, elevation of cerebrospinal pressure was determined to cause the visual disturbance and congested papilla. Diseases with an increase of cerebrospinal pressure are shown in Table  4 [2] . Thrombosis in this location is quite rare [1] . The risk factors of CVT have been classified into transient or permanent as shown in Table 1 . The most frequent is a prothrombotic condition and highly frequent factors include oral contraceptives, pregnancy, malignancy, infection, head injury, and mechanical precipitants [2] . Cerebral edema; such as in acute hypoxic ischemic encephalopathy, large cerebral infarction, severe traumatic brain injury.
Increased cerebrospinal fluid (CSF) production; choroid plexus papilloma.
Decreased CSF absorption; arachnoid granulation adhesions after bacterial meningitis.
Obstructive hydrocephalus
Obstruction of venous outflow; venous sinus thrombosis, jugular vein compression, neck surgery.
Idiopathic intracranial hypertension; pseudotumor cerebri. Rare causes; chronic respiratory illness, and other toxic metabolic conditions.
Initially, we considered that the patient might have some kind of occult malignancy or infection with the present and past history. We then detected a lung carcinoma stage IIA, and the surgical resection coupled with anticoagulant therapy lead to diminishing of CVT and congestion of optic papilla.
Among characteristic symptoms with CVT, as shown in Table 2 , headache and convulsion are relatively common [2] [3] [4] [5] [6] . In the present case, however, the patient complained of only visual disturbance due to the congested optic papilla. We considered this congestion being caused by an evacuation disturbance of cerebrospinal fluid due to the thrombosis in the superior sagittal sinus, which was related to the accelerated coagulopathy due to the lung carcinoma.
Malignancy has been reported as a major risk factor for CVT. According to the report from the International Study on Cerebral Vein and Dural Sinus Thrombosis (ISCVT), 7.4% of CVT cases were associated with cancer, and the researchers noted greater frequency in patients with hematologic malignancies [7] . Potential mechanisms for an association of cancer with CVT include direct tumor compression of vessels, tumor invasion of cerebral sinuses [8] [9] [10] , or the hypercoagulable state associated with cancer [11] . Chemotherapeutic and hormonal agents used for cancer treatment may also play a role [12] . Some reports suggested that many tumors associated with thrombotic complications were mucin-secreting adenocarcinomas of the gastrointestinal tract, ovary, prostate, and lung [13] [14] [15] [16] . Mucin produced by adenocarcinomas may trigger this thrombosis by reacting with leukocyte and platelet selectins, which results in the production of platelet-rich microthrombi [17] [18] [19] . However, many nonmucin-producing tumors were also associated with hypercoagulability [20, 21] .
In the present case, we considered the possibility of an accelerated coagulopathy due to the lung carcinoma as the cause of thrombosis in the superior sagittal sinus among all possibilities listed in Table 1 , even though no findings indicated hypercoagulability or microthrombosis of the superior sagittal sinus due to lung carcinoma metastasis. Among 624 patients with CVT in the ISCVT study, 41 had recurrent thrombotic events, 17 (41.5%) of which had been treated with anticoagulants. This result might indicate that anticoagulants are not enough to treat CVT in some cases, and the surgical resection of lung carcinoma in addition to the coagulants therapy would be effective for the complete disappearance of CVT in the present case.
In conclusion, we have succeeded in treating a patient with visual disturbance that was caused by thrombosis in the superior sagittal sinus. This experience would be beneficial for persons that have visual disturbance of unknown etiology.
